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(54) REAR PROJECTION SCREEN 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide the rear projection screen 



which is improved in contrast and luminance. 
SOLUTION: This screen includes a screen 30 which receives a 
projection beam projected by a projection lens 34 and projects it to 
an observer side. On the side of the incidence surface of the screen 
30 for the projection beam from the projection lens 34, a Fresnel 
lens 30a is formed which converges the projection beam. On the 
observer-side surface of the screen 30. a blank absorber 36 which 
absorbs external light made incident on the screen 30 and reflects 
light made incident from the Fresnel lens 30a and a light dispersion 
layer 38 which disperses a transmitted beam are formed. This is 
easily manufactured as a screen in 1 -sheet structure having a light 
dispersion system of a new style and an image of excellent quality 
can be formed. 
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[!|$f*ilS*©fEH] 

immm 1 ] ss't u > x*i e. aw 3 n/ctaw e - a * 

b /ctS*f e - A ScO'SuiS^t® JR^ia*^ 6 ©SW - A ?r 

^»§HS--5/cd&©3fe-».j»(#Si.%^tf c £ s 

[if ^-3 ] B!iga*»RiK#l9:«ffliJffiu:-o©s*t®*5 

c i t -r Sit*]® 2 tciBKcDWiifi:!*;^ f y - 

• 

mit--5i»*3S2 (cfats©Wffii9:«;^ i' y 

[ 5 ] «uf a?tiiJK^I$© - o©JSW®*i ^cf n 

ft©Air 3 »;x©Si*?is-r ■& c i -r sis*3i 
4 Ci:iBJiE©1tffija«x y - >. 

</><20TiR = TT- 2arcsin (n a/n b ) 

na«X^^y->©Jl»f^<bl/. nb»5iaR«R*© 30 
©SWMSIJ^©®*?^ <t 

^^©ilJffi*i^^3fe«:Sa«:ii^R-C ^ -Si ^ (c^fei^j^-T 
>. 

^tf C i «r!|#« i-r Sffll*]S4 K:tB*6©WM8iSt;^ y 

3— f -/>i'UTt?3irsci%!|fSi-rss««4{c 4o 

[i»*3S9] prie;^i'y->©^t;®jR^ia©«ffi<!::» 

w*^!4 {ciBtto^rBSJas*;^ i' y 

[iS^iSio] Blri3«ffi!aS"f;^i'y->*iTi'9^*x 

y - >-c* 4 c t ?&#®i-r *i9*3H4 tciBiiSowBJs: 

W;^i'y->. 

[ I8*a 1 1 ] «iia3feRiR*ia»:^ y - >©fiffiS« 
ffliJ®K:^Jt©raPB'&*Ji»r»tfc)ai?£S«:^»iiJ^jjSS 50 




i^Fga^a - 3 4 0 1 7 

2 

n-Cl » S C i ?r!|$« i r -5 i»*3S 4 K:|Btt©WffiJ93* ;^ 

t?y->. 
y->. 

[fl*B 1 3 ] ltff2Jlfflffi?ij3&JSl»K:tf #3? ^ J: 5 K 
iSi^Jia 2 {cfBlso^lffliftSix y - >. 

[ 1 4 ] mif B^«t/i©i|g a <!: 8!riB3t;eRJ|X^I9:© 

ijib m^<D^^m&-p^ct^mitiri>n^ 1 2 tc 

iB«S©WBSJ9:S*x^y->. . 

a = d tan 6 sec 2 0 
b = 2 d tan 6 

CC-C. d «3l£«RiU^|g©Sl^ffliJ©Si*^e.]Ift *t?©B 
SiL, 0»S*fE©llft©l/2i-rSo 

t»*:^;i 5 3 «ria»fs«©(@a iitriB^eRHx^ia© 

ifib i*^l5l-©fii-C*-SCt?:!Rp®irSSi3SSl 4{C 

iBi£©Wffifs*f^ y 
[^B«©i$*ffl^csJi?§] 
[000 1] 

(^P©il-rsS?JI5^iF] *^BJ{*WiBfi:*f:^i'y-> 
tcM-r4*)©TabO. J:»Pi**fflK:«|«l^S©ilfai3> h 

[0 0 0 2] 

itlIMiii<^«.T^SiaicW|i|?8i«a« (JW^. CRTi 

Vf.ti>) L*>L.v cn«»?»S36«K<-cjiatt 

[0 003] S^MB^an^g. 0*0. :/o 

^-Kwjsa^^B LCDtifts-r*) . 

cniixi' y->©^5tc{4g3n/t!6^{|!jS*s 

;^i'y->^ti{cei^fis?:jfjfiS-r-2.<t^ic)&or*j?). c 
©1*^*3::^ y ->©mrffi(cabstS^^«:AS4-r -5 <fc ^ 
tcrjbri>-5)fe©-r«>s. cntiitmMittaiorjSEM 

[0 0 0 4] LCD©!©^. mmnc^i>%tm 
ifii^fs < L c D ^jsm-nfc^onm: \- ^ >y;^ 

■2)fcst>«:ife©sam3&sSii&r fii^i ^^Bif*s*S . 




3 

u r att{Cj;-5-CTi'9=-3.x— KS^-TU-f- (fei 

^tifc (*B!|$fF^5 . 1 2 6:. 8 3 6#RO*5 . 1 5 
9. 2 2 MVK:J(4H#I^=II5. 085. 497# 
RDf5. 1 7 5. 4 6 5-^#M) . 
[0005] AMA^gttrtSBCC^iao^i&ffiJ^iJL'rEP 

i tc J: 0 X i' y - > {cii»*i!S:itS ^ J: ^. {c«fiXS n 
KWJin3*i*aiwi<j>aEiiii»m^sof-'WT;^aKK:j: o 

■rsrd'^^aX-^SfiL'-CWPZT (Pb <Zr. T 
i)0, )-^>PLZT({Pb. La) (Zr. Ti) 

o, ) tj:£<Dmm^mmm$in^. */cpmn (Pb 
(Mg. Nb) o, ) rstcDmmBmmhmsiri'^s^ 

X^riiit U /d^X i"J - > 6C AS* -r < . 
[ 0 0 0 6 ) A MA ^mm Lfc:/ias^xi'4f-ltl ^Ctc 
A M A 4 ipjffl-r-?)^ © <!: 2 ^>[7C A M A *fijffi-r 4> © i: 
L/TESUSn-S, 1 ;X7cAMAW^®3{>5Mx 1 ©T U-f 
•CHIfiJStl. 2i>C7cAMAt3^ffi*!MxNTU-<t?«fiR 

sn-r t> -5. 1 ;^j7c A MA 4fijffl-r -5 7*n y x 5? -« 
jfei^iwrni^rMx i <icwtsa*i^^3-a-. 2;x7c 
A M;A ^mmtr S.T' o ?;> X ^7 - »m x Yim<o^^Wi 
cniitiffBLfcLCDiOTt 

[0007] cn6:^n*xxi'5»-». «:SfU>X(cj: 

■cc^-i>ttja-c4>€>o ^Lx. cn6©»?#s?&±if-r3K 

[0 00 8] miicitC<D^^tj:-:fai>:^i>i'-<D'^m. 

©LCD *0ij{c u-r c h.(Dmmmm=S:m«^miC7r:Lfc, . 
[0 00 9] LCD:/as^xi»dr— w:*:fr< Iff :i-«isicc 
^tSLCD-'>*4^;n 2> 4Si>*xi";-> 
1 0 K> > BulEX i"; - > 1 0 ^WStSI-f x 

•;->iL/r!aS*W>Xl 4«i1K:7U*;VU>X1 Oa 

[0 0 10] ia2lcttAMA::^ai?x4'ar-©1«Jd**^ 




(3) #58^9 - 3 4 0 1 7 

4 

Vfc, C*lWAMA-'-<*^Jl'.2 2. J93WU>X2 4. Xi^ 
'J->2 0?:^^■C4aD, |SJ C. < X i"J - > 2 0 ©tSS* 
U>X2 4©i!Kc«7 U*JUU>X2 0 a*J. figf^^ffiij 

Ku>^+*5-u>X2 0 bj&JjK)sgsnri>s, ^rf-^ 

2 6 it^m^7ji-r, 

[001 11 r.-3©SE-eBJiex d"; -> i o . 2 o w 
m^Kta. imK^. wm«ffi?g^c &-©:*«*«: jtoisjss 

[0 0 12] xi'y->©rta5K:i±iJjb^s (s i 
O, ) . g?K*^l'5^'?A (CaCO, ) . 3mit^i>> 

(TiOj )Kls^^•';'^7A (Baso, ) . mitms 

(ZnO) . zkK<tT;l'5->^A (A 1 (OH) , ) . 

fsmtf^ X tj: i-© J: 5 tt^t5tS!i©ia^4as»D ur X y 

^rW*^. S/cW. X:>'J->©*®0C:9-U[J14Jgfi)cU 
20 /c"!). ^fXSiJ©JSJjni»tJ(®©Jf5^«:ISlB$«:U/cf3-r 
•5. 

[0 0 1 3 ] 7 U^^;l/U>X ( 1 0 a. 2 0 a) «19:St 
U>XffliJ-CMSiPI'i:^n©J15J^r*0. S*fU>Xl 

u > x©!a:St)* u -c X 5' y - > tcisst 3 nfc f - A ?rti 
^«:;?i^fcMm3-i±-&. JWf*. !8:S*tf-AttXi;y-> 
©l*iS5(c^*nA:^»SiJ-*>»tfeaicJ: orfcSgffi^tfc 
i£>§gi-rsta»«{cj:«5»t5«iJ©iSK-^JfS 

30 [0 0 1 4] SJs^SM3fcSSK:*Sl/>5^+»5-U>X 
10b, 20b afriBiaiitc Jt 9 :S-tft$ ntBfciSWW ^ 

- s;? f - A **^:^rs] tc?s -p t ic-@^tJ{ § 

•t+4!S:Sii4-r-s. cn»^iK©stiii^ci^y>^^i[u>x 

rtiS. c©<t5*U'>g^=^^jx^M**T'5xi' y-> 

[0 0 15] gtra5UA:i5)6:«3g*Wr€>fie*©:^ns^ 
X i''St-xit. \d7'-^m<o±v ^ -;u K7fe*5a*fU'>x 
%5iOr^t5l3n. C©tast3*a/c±7 ^ K^fett^ 
40 u*;i/'u>X««r^tf3fe^K:^»3nPI-©»»!|#14 
*Wrs<t^«:^^3n. c©3fe*s»t5iSiJiu>5^+* 
^-u>x^:^ur7jcipsa^fiii:7^rB)(c^tft3ns. c 
©Jc^^ciailT, xi'y->K:lS:USti/ca 
S*-f^-ytr-A?r-s©Sii:. *¥?aisift*woa*J 

6SB^-C#-S4>©-C*So 

[OO16]03A, 3B. 3 CiC«HUiBXd7y->© 
cf>t?LC DfflXi' y-> 1 0=&^M:L-C^«ftjg*^b 
TfciJ, — :75'©ffit*I^I— iJcJK!^©:? U*;UU>X 1 0 a 
SicJi^tiX 3 tit:*s 0 . fl675©ffliJSl3:l^ 5 6 AjcJg.1g© u 
50 >9^+a^-U>Xl 0 b,, 10b,. 10b, Bote 
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[0017] 

[0 0 1 8} 3>h^Xh5:[6]J:3-l*-Sft:8t)(CLeetC 
<t.S*a!l$flFll5'. 0 64. 2 7 3RO'I n ou etcj; 
S*a!^itm4. 5 2 5. 0 2 9^-C«. WSSWXi'. 20 
U - >© 1/ > ^ + ^=1. -5 - U/ >XBtCJ1-3t?ftlR<Ofc8&© :/ 

jlSii> 3 1* -5 ?c«> K U > + a. 5 - U > X©H©»aJ{C^R| 
5S*mfe©«m*iJ^fiJES*i/<:^ U effl©'SMfiSt:5^ f U 
->AiBrad ley. J r «: J:53|4H'^S:||4 . 7 0 
1. 2 0 2^(C|iS^3nri»S. 

[0019] iri2u:^3> h 5;^>©ffiTrais«ii-«:fe 

*) C<a©J:Si3{c:/^ i^X h ^ V^nmLfc*) M&<0 30 

[0 02 0] $^tc> ^n^m<-r^fcit>(Dmt)i>^ 

^^C^f*D4lr^^^S. I n o.u e e t a 1 . (CtS^fi 

mn^mA. 4 6 8.. 0 9 2#r»jj:i»tsifiii&*r::r* 

Ctl«^bf-ii©7K¥:^ri6]^tJtS?:|fi]j!:5ti:*¥m 

mn^:k^<bmitnttj:i^tj:i>ctiM.n-r^. c© 

[0 02 1 ] *|f6H^{*m:©J:^ ^cSf^T'Pi;^ ^f- 

©Wffitawx^ ';->4c*ji^fc©RgMj^«:»?i?i-rs/c«{) 

©fe©-C*»3. 2|E|*l3©ee«J»3>h-7X hRDt«rS* 

7- U>X©Rt)»3 (C»f l/(.^«j|©31£^IJlJ14W-r -sw 
ffiSSlx i; y - >:&f|«-r 5 C i {c* ^. 50 



#gg^9 - 3 4 0 1 7 
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[0 022) 

"^3!P6SttTi^#flpJ{Gaja3#5fci!i>©X^ 'J-> 
i, SJIB;^i7'j->©tS*fb>XAit>©J3:Siff-A©A. 

VUif^fii^ lyXt , MIBX y - >©S^#ffllJ©ffiCCJg 

U>X*>6A*f 3 nS3t«Jg*f3-tiS/c»©:)t®JlR 
^^JSi. X>?U->©|^«;ffliJ©H{cj|5fiS3ti. WE*> 

- A «r:^U[ § H± S /c»©3l£:9^U(^® i 4dtf :7'a s i; 

[0 02 3 ]-#«:MfB3t!RlR*glt3:Xi' y ->rt«CBiT 

•3 . X J* y - >i^g|jcc?fjfiS § n s - -^©HiJ swffi-c 
stir^ u*ji/u>x€:ajau-c3£9?ifR^ia«:AS'f^-5 

l^. S /c - o©S«ffi*^^frSft ©A* 3 »i^©JC4j» 

JET ^.i^tc±si*©?ai:^*5f# e> n -s. 

*<2eTi» = 7C- 2 arcsin (n a/n b ) 

SI5SStft-C*0> na«;^i7y->©®Sf*;&,miNc-C* 
0. nb^l»iR#©©5WiiiaiJ^©BJlT^=fe^t) 

[0 024] itfc. mwmm.^mt&mm(omomifi 

JSStBW¥»K: 3 - f- ^ > n-ci > s c t *SM * L 

< . ItriBX d7 y - >©5t:®JR^® <!:3fc»tJ(^^©«® » 

[0 02 5] mm%m.'isi.^m-mm^mmim'&<of^^. 

L.-c^M«:«^t!ltc?c i J: tctSBfiT* c t *siNf{c 
US bU. 

[ 0 0 2-6] mrtB3t»«!t^®i b-riJAJWsns^t©^ 

Si©?ll*JS!l*tifc^tJie-C*-S C i*JSi$ L/l», 
[0 027] 

[f'Pffl] C©<fc^&«BE)6Wr-53|s:|6lli»=i>h7X h 

y -^rtsptc^swffl^wi/xd? y ->MB{c»iie 

i^J3i±/c«rL-li}i5!S©WffiaS*X d7 y ->4a«f 

wr54>©t?*s. 

[002 8] «Ji©J: 0^t3|s:|iBJ©a£|t><!:SlJ©!t#it2aO^ 
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[0 02 9}. 

';->?r^tf:=^cii;*i'3' -©-Hfi£0!l5:fi!lll»e«JCC^ 
{:n«AMA.*fijfflLfc:?"niP*i;d»--c*0 

[0 03 0] S-r. f[liSW(C»AMA>'N-:?OU3 2. SS^t 
U>X3 4ROfXi'-'J->3 0*^i^. ;^i"J->3 0 10 
©fi:l*U>X3 4©ffli|tc»7 U4^;UU>X3 0 a*!JgfiR 

snrt^-s. xi";— >3 ootB^ffliJiJix^^^^^a^- 
u^xofi^toO {cufesRjRfta 6 i^tfce 3 8 am^i 

n-Cte ») . MfeffliiR^fc 3- 6 WWfE3&i-5f2HftJBcWK-C- 

[003 1 ]' mi5f^^m<Dmaimtbx'Mf£-7 k 20 

b/c5fe©;9^tJtCC;^^W^<Jifemj§-C*^, :$:^%B^©Xi?'; 

cfco-c?e»?c^t«»siscsn*. *>Ao-c»»sii©asj)nK: 

[ 0 0 3 2 ]■ El 5 tC»ttfi3llfe®JR«c3 6 **fo«cOt:^4 

mm^cvkoxi,^ So c n«^i*a<)u:H^itt©ji5si>&^f u 
rt^s, ffl««WJ4rSi< AMttWTftc^J:^^:^^!! 

;^ i"; - > 3 0 (DMmam^omn -5. j: ^ ^ 

Mf4L/c^SWffi3.6. a*im3n-C*J 0 . C©M«^ 
?t4:fc<!8-Ci5.€.*'XB^^K: ft S J: 5 (c 3 - f > ti- 

r A*f 0 ^^©^sttJ&JiS c 0 -^r i 5 KLBmr s . 

7 l>*;UU>X?r3liSL'i'-c3fe©cl3-rilfe®jR»K:AW-r 
S?1c«±JS[«EK: J: «3 ^«(Jl©:^|S]ic^iS«sn«itJ& 
cc. t9atu>X*>6AWt'.fc3te©:^8IJ^*J^tWl*!ST 

•;->©Biis*ve,ais*-r.s J: ^icfts. 

[003 3] S 6 CC«||fe®JR<*3 6 ©^JSSitffiS 6 a 
tc J: SS*H^- A©36K4fi^)M«:5^-r . >^ y - > 3 0 40 
K-Xmbfcl^-Mt-y U^^;l/U>X3 O.atCjct^^FtSBJ^J 

- A i"j - > ?:ajt L t: as*-r .5 . nfejRjRftic a 
;^ >; - > A« L bf- A^(**j^t5iil-c;&tfe s n -5 

[ 0 0 3 4 ] S5SUfS6tC*jl,>r< ;^^'J->©:7U 
* ju u > XfcSiBic AW 0 /c tr- A i ±jS«S*s&-r ft 
40 tU. :^i'V--><ommrj:mf^m9r^'&n&t 50 
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(C, ^Sl-f^i^ac i>fc^(,Citn b > n a-Cftl:ftitfft 6 
ftc»fc*K:c*ie>K:J:or^3ns«8rtg|5SW©^^^ 
«iX©J:5K:ft4. 

©TIB = 7r/2 -arcsin ( n ax^n b ) 

[0 03 5] se-:>rstfi2S0*iMia0T.. J: < ft 

^ tc-r Mfeffiinx^©;^ u - >©rtsi5fflij©]ift* 
<b fn^ <<) = 2 0 -c*) s-tfecciii^ »;^:©^*ssjE 
L.ftwn«ft6ftc>. 

«=2e<2 0Ti. =7C-2arc5.in (na/nb) 
[0 03 6 ] ig^, X i/ 'J - >©SWSP»©iltlf^tll 
fe®»DH*©^SS4M©®*r*(c cfc -p -C ||fe®JRf^©X 
- >©rtSini)PI©:A:* 3 i&9i5e-ct 4. 

[0 03 7] a? K:a*#feBJCCieWDia«Xi7 .J -> 
©— g|l?r«4mmi L/TS^-r. ;^ f 'J->l,mm(iC7jkl,X 
l,>S<t5{ciS:lttf-A©A*tMWJfC7 U;^;H^>X3 0 
a^JffMSnrfcO. lil^«ffliJ«:(3:||fe!RJRi*3 
^ISIl 3 8 mm 3 nr t ^ .5 o B5tBllfe5RiR^B^tiSt{i 
3!»5B»rS©raPi4*il» -C ^tfc® i S^SlicBe^iJ 3 tvr C» 5 . 

L\,K ia:stL'>x*^e,jas4sn><;i'.';->{cAW3n/£: 

BUfeCRiR^tc j;o-ceR»R3n-5if>©-C*€,o 

[003 8] !^m^wiiWMimm^vi>i>f^wm 3 8 © 

Ha itS^^JK:JgRR3n/c||feKiR(*3 8©ifib 
IS^-rSCttcJcfJiSISf M$Lt,*S3aSIJ©itia 
<i:|lfe(RiU»©itib ?)nT e ?r ji^ftfiftc^-r 
S i|lfe8iitK*^©a53 d*Jcn€>*>6i?i>£3tiS. 
[0 03 9] ^8(C»±£^fil%i|i#-r-&jfig«StQ9 

«:jijaU-rliatRiRi*3 6 ©r-^5'i'X3 6 h^c^MV 

fcKS^if- A*i^]s« 3 n wps-r SMfiiRjRf* 

© — 3©x i. 5;= 3 6 c SP^^a S J: ^ (C-rni*:)te©JB5l^ 

--r i'X«:A»*tfc3tfcr-Aj!»iB^^silfe®jR«^© 

-o©x.^iPg|!^tC^SW3n.SJi^. aib^rAWft 
0 <!:||fe®«Rf*©ai3 d-C^-ri^X©J;^>-e*So 

[0 04 0] *-r. 

b = 2dtan0 •••(!) 

d= (a + b/2) tan (m:/2-20) 

CC-CmiiBS; ( 1 ) =&Rx-ri>t. 

d= (a + dtan 6) tan (7C/2-20) 

d = ( a + d tan 9 ) cot 2 d 

dtan 2 0 = a + dtan 0 

a=dtan 20-d tan0 

a = d { 2 tan 6/(1- tan' d) - tan 0 } 

= d tan e { (I +tan' e ) / (1 -tan' 0 ) ) 

= dtan0sec20 •••(2) 



(6) 

9 

( 1 ) Siyf ( 2 ) *>6 a i b 4 0 i d -C^-T C <t. 
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